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Abstract 
 
Product use causes significant environmental and social impacts. Despite this, limited work to address 
use impacts within the design of the product has been undertaken by manufacturers. This paper 
discusses user centred research carried out as part of a doctoral research project aiming to identify a 
methodology for designing products that are instinctively used in a sustainable way. 
 
Research to date indicates that ‘sustainable’ and ‘unsustainable’ behaviour has yet to be clearly 
defined. One of the aims of this research is to fill this void. In partial fulfilment of this aim selected 
mobile phone users were given activity diaries (Evans et al, 2002; Maguire, 2001) which were 
specifically designed to gain an insight into the actual activities of the user in operating the product. 
 
The findings presented draw together illustrative and anecdotal examples of ‘sustainable’ and 
‘unsustainable’ mobile phone use. The paper concludes by discussing how these findings could inform 
design for instinctive sustainable use. 
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Introduction   
 
The effects of insatiable consumption have long been recognised. Educational and technological 
interventions have been ineffectual in creating sustained long term change in the majority of 
consumer’s behaviour. Policy-makers, government and NGO’s attempts to infiltrate and change 
consumer behaviour are for the most part reliant on their relative success in persuading the mass 
majority to adopt a different lifestyle. This seems to be a step too far for most consumers who it seems 
cannot be convinced to willingly prioritise the wider global community’s concerns over their individual 
desires. This research will argue that product manufacturers are in a position to change user 
behaviour through innovative product design. The overall aim of this research is to identify a 
methodology for designing products that are instinctively used in a sustainable way. A fundamental 
aspect of this aim is to fill the gap in existing research by identifying ‘sustainable’ and ‘unsustainable’ 
user behaviours. This paper reports on one of the pilot studies conducted in partial fulfilment of this 
aim. 
Intervention in the Product Lifecycle 
 
To date activities in the field of sustainable design have tended to focus on reducing the impact of 
manufacturing and disposal. A focus which is driven in part, by legislative demands. This research is 
based on the belief that an effective and holistic corporate social responsibility strategy should 
consider all stages of the lifecycle (design and development, manufacturing, distribution, sales, use 
and disposal). As part of the literature review, mobile phone manufacturer’s corporate social 
responsibility (CSR) and environmental reports were reviewed to ascertain, in general terms, 
industries position on the social and environmental impacts of mobile phone use. In the main, mobile 
phone manufacturers seem to be taking a lifecycle assessment (LCA) approach towards identifying 
the environmental impacts of mobile phones. Nokia’s LCA analysis confirms that one of the two 
greatest environmental impacts is “the energy used by the product and charger in normal usage” 
(Nokia, 2005). Despite this, limited work to address use impacts within the design of the product has 
been undertaken by manufacturers.  Technological innovation on the part of some manufacturers has 
been beneficial in reducing the environmental impact of products during use.  However, the success of 
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many of these innovations is dependent on customer compliance in using product features in the 
manner intended by the designers. Unintended user behaviour, known as the rebound effect, 
challenges the potential success of technological intervention in reducing the impacts of product use. 
The rebound effect occurs when the unintended use of the product leads to unexpected and often 
negative environmental, economic or social consequences (Velden, 2003). For example, the energy 
efficiency of a mobile phone charger with a reduced energy footprint is compromised if an uninformed 
user leaves the charger plugged in without the phone attached, as the charger continues to consume 
electricity. A further complication arises through the appropriation of products by users who “convert 
things to serve their own ends” (Koskijoki, 1997, p. 135) often working against the designer’s intention. 
Research by the Design Council and Department of Health (2003) illustrates how appropriation and a 
lack of insight on the part of the design team can affect product use. “Product developers make 
incorrect assumptions about user needs” (p. 35) due to a lack of “in-depth understanding about how 
staff and patients use – and sometimes misuse” products (p. 29). 
 
Perceived and Actual Use: Bridging The Gap 
 
To summarise, designers often make incorrect or ill-informed assumptions about how customers use 
products and users often exhibit unexpected behaviour. Consequently there is a danger that designers 
may pre-empt some behaviours and fail to anticipate others (Blackler et al., 2003) leading to poorly 
designed or misused products, as demonstrated in figure 1.   
   
PRODUCT
DESIGN 
TEAM A
USER
• ASSUMED LEVEL OF CUSTOMER KNOWLEDGE
• PRE-EMPTIVE USE PATTERNS ENVISIONED
• RELIANCE ON MARKET ‘PUSH’ STRATEGY & 
TRADITIONAL MARKET RESEARCH TECHNIQUES
• GUIDED BY PRIOR EXPERIENCE
• INCORRECT ASSUMPTION OF USERS NEEDS
• EXPECTATION OF PRODUCT 
PERFORMANCE
• USAGE PATTERN
• VALUES & LIFESTYLE
• NEEDS – UNDERLYING & EXPRESSED
• UNEXPECTED USE BEHAVIOURS
• USER DISSATISFACTION
• APPROPRIATION
• REBOUND EFFECT 
• MISUSE
OUTCOME
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1:  Market Push Design Process 
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The designer’s failure to capture ‘actual’ use behaviour is often the result of a lack of in-depth research 
with users. There is an growing recognition amongst the design and research communities that 
traditional market research techniques are no longer sufficient in capturing latent customer needs 
(Fletcher et al., 2001,  Taylor et al., 1999). Subsequently, new techniques in capturing the ‘customer 
voice’ are being employed by designers (Bruseberg and McDonagh-Philip, 1999, Evans et al., 2002). 
 
Methodology 
User Centred Research is the process of gaining information about practices, habits or behaviours in 
order to inform the design of a product, service or system. User Centred Research techniques reduce 
the potential for designer’s assumptions overriding user’s needs by providing an insight into the 
complex relationship between people and products, an increased understanding of users ‘actual’ 
versus ‘assumed’ needs and the diversity in use actions, as demonstrated in figure 2. 
 
PRODUCT
DESIGN 
TEAM B
USER
• UNDERSTANDING OF HOW PEOPLE USE  
PRODUCTS & THE DIVERSITY IN USE ACTIONS
• GUIDED BY KNOWLEDGE NOT ASSUMPTION
• TACIT & EXPLICIT NEEDS OF USER 
CAPTURED
• EXPECTATION OF PRODUCT PERFORMANCE
• USAGE PATTERN
• VALUES & LIFESTYLE
• NEEDS – UNDERLYING & EXPRESSED
• OPPORTUNITY TO ARTICULATE EXPERIENCES 
TOWARDS PRODUCTS
• MEETS CURRENT USER NEEDS 
• ANTICIPATES NEW REQUIREMENTS
• DESIGNED FOR ACTUAL USE 
PATTERNS
• CUSTOMER HAS INTUITIVE 
UNDERSTANDING OF PRODUCT  USE
USER CENTRED RESEARCH
OUTCOME
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: User Centred Design Process 
 
Cited by both Evans et al. (2002) and Maguire (2001), activity diaries or user diaries are an 
inexpensive method of gaining information regarding user’s activities in relation to products. Recorded 
and collated by the subject, the diaries provide an insight into ‘real’ customer experiences in ‘real’ 
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contexts. Participants are given a diary, disposable camera and photo record sheets and “asked to 
[record] activities, products and contexts” (Evans et al., 2002, p. 34) specified in the scope of the tasks 
set, over an agreed period of time. The drawback of this approach lies in the potential for varying 
quality and depth of responses in the diaries. 
 
Pilot Study 
Selected mobile phone users were asked to complete a user diary and user questionnaire (Evans et 
al., 2002,  Maguire, 2001) which were specifically designed to gain an insight into the actual activities 
of the user in operating the product; their habits and behaviours; problems and difficulties they 
encountered and, when compared, the diversity in use actions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: User Diary           Figure 4: Completed Diary Page        
  
 
Participants were asked to record how they used their mobile phone and any problems or difficulties 
they had in using it over a four day period from a Friday to a Monday. The purpose of this study was to 
test the effectiveness of the methodology and gather data on the environmental and social issues 
related to mobile phone use.  
 
The table below illustrates the composition of the participants; 
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Participant Age  Make & Model of Phone Duration of 
ownership 
I-01 21-30 Motorola V300 One year 
I-04 61-70 Nokia 3310 16 months 
I-05 51-60 Siemens A55  Two years 
D-01 51-60 Nokia 3310 Three years 
D-02 61-70 Motorola T720i 21 months 
D-03 21-30 Sony Ericsson T68i 16 months 
D-04 21-30 Motorola V50 Two years 
D-05 21-30 Sony Ericsson T610 Six months 
D-06 21-30 Phillips 535 Five months 
 
Figure 5: Participants Composition 
Findings & Discussion 
It was envisaged that recording people’s actions, not their stated intentions, would help to overcome 
the well documented ‘action awareness gap’ associated with consumer behaviour. In reality this 
methodology did not garner the quality of data anticipated, as the participants seemed, in the most 
part, to record banal behaviours with little explanation of their motives or reasoning for such behaviour. 
For example D-02 records “5.30 put phone on dashboard” “6.40 took phone from dashboard and put 
on table indoors”. It could be speculated that this was due to; 
 
• lack of sufficient space to explain, 
• the duration and timing of the study, 
• difficulties in expressing behaviours which participants may have felt mundane, 
• users being unaware of different behaviours and therefore unable to recognise and record them,  
• a lack of understanding as to what was expected, 
• rationalised versus ‘true’ accounts of behaviour - with any written account, there is a gap between 
taking the action and recording the action taken. This process allows for rationalisation of thought 
on the part of the user and could feasibly inhibit the user in recording ‘true’ accounts of their 
behaviour, 
• and finally, and most pertinently; an inability to recognise “automatisms [e.g.] ingrained patterns 
and habits” (Vonk, 1999) coupled with a lack of understanding as to the relevance of these actions 
for this research. 
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The failings of this methodology points to the renewed relevance of ethnographic based observational 
fieldwork in capturing actual user behaviour. However, this methodology is not without its own 
difficulties; ethnographic based fieldwork entails intense, detailed observation of subjects in a ‘natural’ 
environment and as May (2001) points out, involves copious, meticulous and consistent note-taking. It 
is beneficial in obtaining data of “greater authenticity and validity than those obtained in a survey” 
(Lasen, 2002, p. 8). However, often results in only partial understanding of the motives and thought 
processes of the subject, as the observer can only record actions not reasons. Discreet observation 
from a distance can also prove problematic in the context of mobile phone use in discerning non-
verbal use actions i.e. texting versus using calendar features for example. Ethical considerations and 
data protection legislation also present problems in terms of publishing the data collected. 
 
Despite criticisms of the user diary methodology, some valuable data was collected.  
 
i. Life expectancy of handset: The user’s expectation of the handset in terms of life expectancy varied 
greatly from one year to forever. It is interesting to compare this to the findings of Cooper’s study of 
802 households. Respondents to this study considered six years to be a ‘reasonable’ age to dispose 
of a mobile phone, compared to the reported age of appliances discarded in disrepair being four years 
(Cooper, 2004). 
 
ii. Extending the life of the handset: Three respondents reported having deliberately extended the life 
of their handset by; re-spraying it (User D-04, 2005), purchasing protective covers and battery and 
changing network (User D-01, 2005), changing the front and back fascia panels and adding new 
accessories (User D-03, 2005). The justifications for extending the life varied, one respondent stated 
“it still works …. [it] just looked a bit scruffy” (User D-04, 2005), another stated “it’s simple to use and 
meets my needs” (User D-01, 2005) and cost was the overriding concern for the third respondent “my 
contract does not offer me a free upgrade, therefore buying a new one is very expensive!” (User D-03, 
2005).   
 
iii. Charging frequency: The majority of respondents regularly charged their phone typically once or 
twice during the four day study.  
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• Some did this during the working day and others overnight.  
• User D-01 plugged his phone in to charge at 9:15am on Friday morning and left it charging until 
5pm Friday evening.  
• D-05 has two chargers (at home and at work) to enable him to continue charging the phone at 
work if necessary. 
 
iv. Driving: Four out of six respondents recorded using their mobiles whilst driving; of these two had 
designated in-car hands free sets.  The remaining two reportedly used the ‘can holder’ as an 
impromptu hands free holder (User D-03, 2005) or put the phone on the dashboard (User D-02, 2005). 
Those who used hands free sets reported the following issues;  
• the untidy nature of the wire components - “[the] mount in car bracket [is] messy so do not use 
hands free” (User D-06, 2005), 
• difficultly in locating the handset or the connecting wires, 
• and fear of potential damage to the car interior  - “I have hands free kits in both my cars but I’ve 
had to adapt one of the fixings to stop it scratching the dash” “I’ve fixed a piece of sponge behind 
the holder between it and the dash…..it stops it wobbling too” (User D-01, 2005) 
 
v. Etiquette: Four respondents reported that they switch the phone off or put it on silent when in 
shared occupancy spaces such as an office, or the cinema to avoid offending or disturbing others. 
 
vi. Accidental use or misuse - User D-06 reports that his “phone… turned itself off [causing him to] 
…miss a call and 2 texts as a result”. He admits that this was probably caused by him sitting on it.  
 
vii. Same ring tones - One user reportedly has the same ring tone and alert tone as a colleague and 
consequently has to check his phone each time to see if it is in fact his phone ringing or if he is 
receiving a text (User D-05, 2005). 
 
viii. Limitations of phone settings: On two separate occasions D-03 reports not being able to hear the 
person on the other end of the phone call due to peripheral noise. On one occasion she reports that 
the “volume [is] not loud enough at loudest”. Though not directly reported as a consequence in this 
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case, inadequate receiver volume can cause users to shout to be heard and in return irritate 
surrounding people. 
 
ix. Prevention of accidental damage: when eating in a restaurant with hard plastic seats D-06 makes 
sure he takes his phone out of his back pocket so that he doesn’t sit on it because he is “paranoid 
about breaking it”. This behaviour is repeated by this user several times throughout his diary. User I-
04 reported buying a cover as she felt the plastic coating on the phone made the surface slippery and 
she was concerned that it would slip through her hand and she would drop it. The cover would, she 
felt, prevent this and avoid breakage.  
 
Application to Product Design 
Two examples, suggested by participants in the study, have been evaluated to determine their 
potential for achieving product driven sustainable use;  
 
Prevention of socially irresponsible behaviour: The findings pointed to a lack of discretion and 
consideration for others on the part of other mobile phone users. Indiscreet conversations, incessant 
mobile phone ringing caused by the user failing to answer it and irritating ring tones in public places all 
constitute socially irresponsible behaviours.  To address these, manufacturers could create phones 
sensitive to their surroundings which regulate their features accordingly, adjusting the ring tone 
volume “so that it would not ring in certain situations” (User I-05, 2005) for example. Incessant mobile 
phone ringing could be overcome by having a small node attached to the phone or by wireless 
connection which vibrates at different frequencies for a text message or a call, thereby notifying the 
user that the phone is ringing without disturbing others whilst the phone is safely carried in a secure 
place to avoid theft. This node could be fastened to the users clothing or worn around the wrist in 
bracelet form. This builds upon the recognition on the part of an interviewee who stated that “when I 
am out and I have my phone in my pocket, when I am in a public place I find it’s less likely that I’ll hear 
my mobile phone beeping but I feel it vibrating” (User I-01, 2005).  
 
This strategy is an example of technological intervention and as such is reliant on customer 
compliance in using the features provided. The user can sidestep the design intention by not using 
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these features or even enact a rebound effect by disposing of the “extraneous accessories” in the 
rubbish. This product would then not only fail to mitigate socially irresponsible behaviour but also 
contribute to the growing amount of waste electrical and electronic equipment (e-waste) being sent to 
landfill. 
 
Prevention of accidental damage: If the phone breaks you have to replace it as repair seems to be a 
limited option. A user could purchase new fascia covers but if the screen interface is damaged the 
phone must be replaced. To avoid this manufacturer’s could re-design the phone to avoid breakage by 
designing a case crafted in materials with a textured surface for better grip or by moulding the shape 
of the phone to avoid it slipping through the user’s hand.  
 
This product-led design would facilitate sustainable use by enabling the user to actively prevent 
breakage and reduce the need for unnecessary replacement. It too, however, could fall prey to a 
rebound effect if the extended lifespan of the handset prompts the user to become fed up with it and 
seek a more desirable up to date model, a scenario described by Packard as “psychological 
obsolescence” (Cooper, 2004, p. 424). 
 
Conclusions & Further Research 
Prior studies of mobile phone use using qualitative techniques (Lasen, 2002,  Palen et al., 2000,  
Bautsch et al., 2001) have established a credible framework of appropriate and inappropriate social 
behaviours. This paper, however, takes the research an important step further by showing how user 
centred research techniques can be utilised to elicit descriptive examples of user behaviour, 
illustrating their downstream environmental or social effects and investigating how design could 
mitigate these effects.  
 
In terms of how this study can inform the direction of future research, the findings indicated that 
habitual mobile phone users and younger users tend to be “less judgmental about proper and 
improper use” than infrequent or older users, this is confirmed by Bautsch et al. (2001). The use of 
mobiles by younger people is set to increase, encouraged by the constantly expanding market and 
services geared towards this segment. If younger users are indeed less considerate and moderate in 
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their behaviour within society, this implies that younger users may be the most pertinent user group 
upon which to focus as there is a greater need in this segment for creating a catalyst to change 
behaviour which is outside of the customers own impetus. However, the study also revealed that 
usage is diverse and is affected by personal circumstances and attitudes. This leads one to question if 
it is indeed possible to identify common behaviours and if a universally manufactured item can 
adequately address these behaviours in all cases. This is a point for further investigation. In addition, 
through talking to users it became clear that the terms ‘sustainable’ and ‘unsustainable’ are not widely 
understood and have yet to be adopted as descriptors. Anti-social, irresponsible and inappropriate and 
their respective opposites seemed to hold greater resonance with users; therefore it would be 
beneficial if future research was presented to users in these terms. 
 
In the longer term the aim of this research is to investigate further how design for instinctive 
sustainable use can reduce environmental and social impacts. To this end a series of investigative 
workshops with designers and experts in this area has been planned for early next year. It is 
anticipated that this PhD will culminate in the publication of a  ‘toolbox’ for designers detailing why the 
use phase is important, outlining user centred techniques and illustrating case studies of product 
driven sustainable use resulting from this research. 
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